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Background The universal newborn hearing screening (UNHS) has effectively allowed babies with hearing loss to be
detected early. However, findings from previous studies indicate that this procedure may adversely induce anxiety
among mothers. Therefore, this study aimed to investigate anxiety among mothers whose babies received a hear-
ing screening at a tertiary hospital in Malaysia. A cross-sectional study was conducted on 105 mothers from a tertiary
hospital in Kuala Lumpur, Malaysia. Two questionnaires, the Infant Health Concern Scale (IHCS) and State-Trait Anxiety
Inventory (STAI), were used to measure the mothers'worry level on a 4-point Likert scale. Mothers were required

to complete the questionnaires twice, before and 4 weeks after discharge, regardless of the hearing screening results.

Results The STAI scores obtained from mothers whose babies failed the initial screening were significantly higher

than mothers whose babies passed. During the initial screening, all mothers rated hearing as the sixth health aspect
causing anxiety using the IHCS. However, the ranking fell to 15th place after the second screening. Similarly, mothers
whose babies had false positive results also exhibited significantly higher STAl scores and a dropped hearing ranking
during rescreening than the initial screening. In addition, mother’s anxiety was not significantly correlated with their

Conclusion Mothers who participated in this study experienced anxiety regardless of their babies hearing screening
results. Therefore, the UNHS program must be reviewed to identify appropriate strategies to minimize this negative
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Background

Screening babies’ hearing through a universal new-
born hearing screening (UNHS) program has been
widely adopted worldwide as standard care, including
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in countries like Malaysia [1]. This program ensures that
every baby born with permanent hearing loss is identified
by 3 months and receives timely and appropriate inter-
vention before 6 months of age [2]. Consequently, UNHS
has effectively improved the language and academic out-
comes of children with hearing impairment [3].

Like any other screening program, parental anxiety is
the most likely potential harm associated with UNHS
[4, 5]. Anxiety has been reported among mothers whose
babies failed the initial hearing screening. Previous stud-
ies have shown that 4 to 15% of mothers generally and
14 to 25% of mothers whose babies had failed the ini-
tial hearing screening were reported to have a high level
of anxiety [6-9]. One of the studies mentioned that
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the anxiety level rose to 21% after the babies failed the
rescreening [8]. Likewise, Tuller and White [10] reported
that 14.6% of 192 mothers of babies screened in 11 hos-
pitals in Utah, USA, worried about their infant’s hear-
ing following the initial screening. Six weeks later, the
same group of mothers readministered the State-Trait
Anxiety Inventory (STAI)—short form, and the findings
showed that 4.3% of them continued to worry about their
infant’s hearing. This study also found that hearing was
the sixth health condition to cause worry among moth-
ers whose babies received the initial screening, and the
rank dropped to the eighth place when remeasured using
the Infant Health Concern Scale (IHCS) at the second
screening 6 weeks later.

Besides measuring the level of worry, past studies
found that mothers’ education, number of births, lan-
guage ability, marital status, and race were factors affect-
ing maternal anxiety towards the UNHS [11, 12]. For
instance, Vohr et al. [12] reported that mothers who are
primigravida (first birth), bilingual, single, non-Cauca-
sian, and have low education experienced increased lev-
els of anxiety.

The findings above pointed out that some mothers
are experiencing anxiety following their babies’ hear-
ing screening. This situation may impair the ability of
some parents to support their child’s care [13]. Therefore,
the present study aimed to measure the level of mater-
nal anxiety associated with UNHS conducted in a ter-
tiary hospital in Malaysia. Specifically, the present study
aimed to (1) compare the level of anxiety between moth-
ers whose babies passed and mothers whose babies failed
the initial hearing screening test, (2) compare maternal
anxiety among mothers whose babies had false posi-
tive results, (3) compare mothers’ anxiety about hearing
with 20 other aspects of infant health and behaviour, and
(4) determine the association between maternal demo-
graphic characteristics and anxiety.

Methods

Participants

This cross-sectional study recruited 500 mothers whose
babies had undergone hearing screening between Feb-
ruary 1, 2018, and April 30, 2018, at a tertiary hospital
in Kuala Lumpur, Malaysia. Participants were selected
from mothers from each delivery ward who had yet to
be discharged during the study period. Only mothers
with healthy post-partum infants were included. For-
eign mothers and those whose babies were admitted to
the neonatal intensive care unit (NICU) were excluded
from the study. This study was approved by the Human
Ethics Committees of the Universiti Kebangsaan
Malaysia (UKM PPI/111/8/JEP-2017-758) and was
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carried out following the Declaration of Helsinki. All
participants voluntarily participated and provided writ-
ten informed consent.

Instruments

The study used two sets of Malay questionnaires, the
short version of the STAI [14] and the ICHS [15]. The
STAI questionnaire demonstrated good internal con-
sistency with a Cronbach’s alpha of 0.94 and 0.84 for
the state and anxiety subscale, respectively [16]. The
reliability of the Malay-ICHS was determined by deter-
mining the Cronbach’s alpha obtained from 105 moth-
ers who answered the questionnaire during the initial
screening. The Cronbach’s alpha coefficient for ICHS
was 0.93. Thus, this alpha coefficient exceeded the rec-
ommended minimum of 0.70, as suggested by Nunnally
and Berstein [17].

The short version of the STAI questionnaire con-
tains six items for respondents to indicate their state of
emotion (i.e., calm, tense, upset, relaxed, content, and
worried) when the study was taking place using a four-
point Likert (1=not at all to 4=very much). A mean
score is derived by summing up the scores of all six
items, multiplying the total score by 20, and dividing by
six, with a score above 37 indicating anxiety [14].

The other questionnaire, the ICHS measures partici-
pants’ level of worry about 21 aspects of infant health
and behavior (e.g., eating habits, temperament, eye-
sight, hearing, and body weight) on a four-point Likert
scale (1 =not at all worried to 4 =very worried). Mean
scores for each aspect are calculated, with higher scores
indicating greater anxiety [15].

Procedure

All mothers were invited to complete a two-phase ques-
tionnaire regardless of their babies’ hearing screening
result, the first phase during the hospital stay before
discharge and the second at approximately 4 weeks
after the first screening. On the day of the screening,
an information sheet, a consent form, and the ques-
tionnaires were distributed to mothers at every deliv-
ery ward as hard copies following the completion of
the screening by a dedicated nurse who performed the
hearing screening. Mothers returned the consent form
and the questionnaires to the matron of each delivery
ward before the discharge. These documents were col-
lected weekly by one of the research members. Four
weeks later, when rescreening was usually completed,
mothers were contacted again through email by the
research team and given a link to an online question-
naire form to complete the study’s second phase.
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Statistical analysis

All statistical analyses were conducted using SPSS v.25.0
(SPSS Inc., Chicago, Illinois), with statistical significance
evaluated using two-sided p values at the 5% testing
level. Descriptive statistics such as the mean, median,
frequency, and standard deviation were calculated. A
Mann-Whitney U test was used to compare the STAI
score obtained from mothers whose babies passed and
mothers whose babies failed the first hearing screening.
A paired sample ¢ test was used to compare maternal
anxiety among mothers whose babies had false positive
results. Another non-parametric statistical analysis, Wil-
coxon signed-rank test, was applied to compare mater-
nal anxiety about hearing with 20 other aspects of infant
health and behavior during both phases. Analysis of
Spearman’s correlation was done to establish an associa-
tion between mothers’ demographic characteristics with
the level of anxiety.

Results

One hundred five mothers consented in phase 1, giving
a response rate of 21%. Of those were 16 mothers whose
babies failed the initial hearing screening and 89 moth-
ers whose babies passed. Phase 2 comprised 25 mothers
whose babies passed the initial screening and five moth-
ers whose babies failed the first screening but passed the
second screening (false positive results). Mothers’ demo-
graphic data are presented in Table 1.

The median score of STAI for 105 participants was 33.3
(SD £13.0). To compare the level of anxiety during phase
1 between mothers whose babies passed the initial hear-
ing screening and those whose babies failed, the STAI
scores were measured and analyzed using Mann—Whit-
ney. The anxiety level of mothers whose babies failed the
first hearing screening (median=60.0) was found to be
significantly higher than those of mothers whose babies
passed (median=30.0), U=67.5, ***P<0.001. Twenty-
eight mothers (27.7%) had STAI scores above 37. Of the
28, 18 (50.0%) were from mothers whose babies passed
and 10 (38.5%) from those whose babies failed the hear-
ing screening.

A paired sample ¢ test was used to compare the STAI
score among mothers whose babies had a false positive
result. The analysis showed a significant increase in the
level of anxiety among mothers whose babies had false
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positive results during rescreening (M =45.8, SD=9.23)
compared to the initial screening (M =89.8, SD=5.3), ¢
(4)=5.58, ***P<0.001.

To compare the level of maternal anxiety about hear-
ing with 20 other aspects of infant health and behav-
ior during both phases, the mean for all IHCS health
aspects was calculated by summing up the responses
and dividing by the number of respondents. The
descriptive results of IHCS performed at the initial
screening (phase 1) and rescreening (phase 2) are tabu-
lated in Table 2.

In general, mothers were somewhat worried about any
of the 21 IHCS aspects of health, where the mean level
of anxiety was 2.36+0.83 (refer to Table 2). The high-
est mean anxiety at phase 1 was having a critical disease
(3.18+1.04), with about 71% of mothers reporting being
moderately or very worried about this aspect. Hearing
was rated as the sixth health aspect that caused anxi-
ety among 48% of the mothers during the initial screen-
ing behind getting a critical disease, not waking up from
sleep, digestion, getting enough fluid, and bowel move-
ment. Moreover, the mean level for the hearing item was
not statistically different from 12 of the other aspects
of infant development. During rescreening (phase 2),
hearing dropped to 15th place as the health aspect that
caused anxiety, and it was not statistically significantly
different from 17 other health aspects. The percentage of
mothers who were moderately or very worried dropped
to 33%.

Among the mothers whose babies had false positive
results, the hearing was ranked the second and the eighth
health aspect to cause anxiety during the initial screening
and rescreening, respectively. By percentage terms, 75%
of mothers reported having at least moderate stress dur-
ing phase 1. This percentage dropped to 60%, with 3 out
of 5 mothers experiencing moderate to high anxiety dur-
ing phase 2. The mean level of hearing in both phases was
not statistically significant from 20 other aspects of infant
development.

Participants’ education, number of births for mothers,
and family income were compared with the STAI score
to establish demographic characteristics affecting mater-
nal anxiety. Spearman’s rho indicated that mothers’ edu-
cation (r=0.097, p=0.327), number of births (r=0.097,
p=0.344), and family income (r=-0.152, p=0.121)

Table 1 Participants'demographic and socioeconomic variables (N=105)

Race, n (%) Academic level, n (%)

Family income, n (%) Number of births turn, n (%)

Malay, 90 (85.7)
Chinese, 11 (10.5)
Others, 4 (3.8)

Secondary, 31 (29.5)
Tertiary, 74 (70.5)

<RM5000, 69 (65.7)
>RM5000, 36 (34.3)

Primigravida, 33 (31.4)
Multigravida, 72 (68.6)




Mazlan and Abdul Razak The Egyptian Journal of Otolaryngology

Table 2 Mean level of anxiety on IHCS items and frequencies
of mothers “moderately worried” or “very worried” measured at

phase 1 (n=105) and phase 2 (h=30)

Aspect of infant health  Mean (SD) Percent
moderately
worried or very
worried

Phase 1 Phase2 Phase1 Phase2

Getting a critical disease 8(1.04) 2.70(095) 705(74) 56.7(17)

Not waking up from sleep  2.78 (1.06) 2.57(0.86) 57.1(60) 53.3(16)

Digestion 2.55(094) 247(0.73) 486(51) 46.7(14)

Getting enough fluid 252(098) 2.27(098) 495(52) 433(13)

Bowel movement 250(1.05) 2.10(0.99) 476 (50) 333(10)

Hearing 250(1.14) 203(1.03) 47.6(50) 33.3(10)

Ability to pay attention 249(098) 2.03(0.85) 486(51) 30.0(9)

Crying, irritability 41(1.000 230(092) 438(46) 36.7(11)

Eyesight 239(1 10) 2.10(1.06) 41.0(43) 36.7(11)

Eating habits 238(1.02) 2.00(0.87) 41.9(44) 30.0(9)

Sleeping habits 2.33(0.88) 2.13(0.78) 38.1(40) 30.0(9)

Intelligence 233(1.02) 2.13(0.86) 39.0(41) 30.0(9)

Physical growth 2.31(1.07) 97(0.93) 39.0(41) 26.7(8)

Recognizing you 2.24(1.03) 0(0.96) 38.1(40) 36.7(11)

Lungs working right 222(1.05) 223(094) 352(37) 36.7(11)

Heart function 220(1.12) 230(092) 343(36) 36.7(11)

Recognizing objects 9(1.09) 190(0.96) 352(37) 26.7(8)

Ability to move/grasp 5(1.04) 1.80(0.85) 33.3(35) 26.7(8)

Making sound 99 (0.96) 1.00(0.96) 238(25) 26.7(8)

Weight 1.94(0.86) 2.07(0.87) 24.8(26) 33.3(1)

Temperament 91(0.88) 2.13(0.86) 21.0(22) 30.009)

Average 236(0.30) 2.11(0.33) 40.0(42) 333(1)

were not correlated with the level of anxiety experienced
by the mothers.

Discussion

This study aimed to measure anxiety among mothers
whose babies have had their hearing screened at a ter-
tiary hospital in Malaysia. Generally, the mean anxiety
level for mothers during the initial hearing screening
measured using STAI was in the normal range. This find-
ing was consistent with Crockett et al’s study [9], which
reported the mean STAI score ranging from 31 to 32
among mothers, regardless of the screening results.
Although the mean STAI score in this study was in the
normal range, the percentage of mothers who felt mod-
erately worried or very worried about their babies’ hear-
ing during the initial hearing screening measured was
much higher, reaching 48% when compared to other
health aspects using IHCS. This finding differs from pre-
vious studies [6-9], in which around 4 to 15% of moth-
ers were moderately worried or very worried about their
baby’s hearing shortly after birth. Yet, as expected, the
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high percentage found among mothers during the ini-
tial screening dropped to 33% during rescreening. When
comparing all 21 infant health aspects to determine the
aspect that causes anxiety among mothers, hearing was
ranked sixth during the initial screening but dropped to
15th place during rescreening. Both these results sug-
gested that newborn hearing screening may create mod-
erate to high anxiety levels among almost half of the
total mothers during the initial screening, irrespective
of the hearing test outcome. Compared to other aspects
of infant health and behavior, hearing did not cause the
utmost anxiety, and during phase 2, it became the least
worrying aspect.

The present study’s findings contrasted with Crock-
ett et al’s [9] when a comparison of maternal anxiety
between mothers whose babies passed and mothers
whose babies failed the initial screening was conducted.
These authors found an increase but insignificant STAI
scores among mothers from the two groups. However,
this study showed a significant difference in anxiety levels
among the two groups, with a higher mean STAI score
reported for mothers whose babies failed than those who
passed the initial screening rescreening.

On the other hand, among mothers whose babies had
false positive results, it was found that the STAI score
was significantly higher during the initial screening com-
pared to rescreening. This finding is consistent with Md
Daud et al’s study [6], which showed that 92% of their
mothers experienced anxiety during the initial screen-
ing compared to 82% during the rescreening. Increas-
ing alertness among mothers to check up on their child’s
responsiveness towards sounds at home may contribute
to such findings.

Newborn hearing screening indeed causes high anxiety
to most mothers whose babies had false positive results.
After the babies failed the first screening, 75% of moth-
ers reported having moderate or high levels of anxiety.
Hearing was ranked the second aspect to cause the high-
est level of anxiety after getting a critical disease. After
their babies passed the rescreening, 60% of mothers were
reported to still have moderate or high levels of worry,
although the hearing was only ranked the eighth highest
cause of worry. When the hearing was compared with 20
other health aspects, it was shown that newborn hear-
ing screening created concerns among mothers regard-
ing their babies’ hearing. This notion was especially true
among mothers whose babies failed the first screening to
a certain extent. However, the effect was not prolonged
because once their babies were reassessed after 4 weeks,
hearing was no longer among the utmost worrying
health aspects. Thus, it is safe to say that newborn hear-
ing screening does not cause long-term maternal anxiety.
This finding is consistent with Tueller and White [10],
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who concluded that newborn hearing screening pro-
grams did not cause undue anxiety because most moth-
ers were more worried about other health and behavioral
aspects than hearing.

It is of concern that mothers whose babies had a false
positive result experienced significantly greater anxiety
than mothers whose babies passed the first screening.
It would cause even more concern if mothers contin-
ued to be worried that their children might have hear-
ing problems, despite test results showing otherwise.
Although this was not the case in this study, the for-
mer issue should be addressed. As found in the study,
mothers’ demographic characteristics did not correlate
with anxiety, which differs from Vohr et al’s study [12].
A possible reason for such a case could be the moth-
ers’ lack of understanding towards the UNHS program.
Crocket et al. [9] reported that mothers did not under-
stand that referral to diagnostic testing does not nec-
essarily mean their babies have hearing loss and thus
worry needlessly. Another possibility to contribute to
this understanding among mothers is the knowledge of
the attending screeners regarding the UNHS program.
It is crucial that screeners are knowledgeable so that, in
turn, they can provide mothers with the correct under-
standing of the program. However, a study by Goedert
et al. [18] showed that 78.6% of midwives did not see
parental anxiety as a significant challenge in the UNHS
program. It is suggested that the potential effect of
maternal anxiety should be included during the training
for the screeners.

Study limitations

The limitation of this study was the low response rate
during rescreening, probably due to the method in dis-
tributing the questionnaire through email. It is suggested
that the participants’ access to the Internet should be
ascertained if email or online forms are used to distribute
questionnaires for future studies.

Conclusions

The results of the current study suggest that the
UNHS program can elicit anxiety in mothers whose
babies failed the initial hearing screening and require
rescreening. Moreover, mothers whose babies had
false positive results experienced more significant
anxiety. But when comparing all 21 infant health and
behavioral aspects, generally, hearing was not the
aspect that caused the most anxiety in mothers due
to the dropped ranking during rescreening. However,
minimizing this negative emotion is necessary for
the UNHS program in the study because of its higher
prevalence in the study.
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